Glomerular charge barrier and development of proteinuria in passive Heymann nephritis.
Passive Heymann nephritis (PHN) in rats is a commonly used model of membranous glomerulonephritis in man where the cause of proteinuria is not fully resolved. This study was designed to investigate the role of the glomerular charge barrier in development of PHN proteinuria. We studied female Sprague-Dawley rats (n = 33) at days 0, 2, 5 and 14 after induction of PHN by injection of antiserum against renal tubular epithelial antigens (anti-Fx1A). Measuring clearance of chymotrypsinogen A (Chym, MW 25,000, 21 A) and similar sized anionic chymotrypsinogen (aChym), together with (51)Cr-EDTA, we hypothesized an increased sieving coefficient (theta) of aChym in the early phase of PHN due to impairment of the glomerular charge barrier. No proteinuria was seen at day 2 (5.8 +/- 1.4 mg/ 24 h, p > 0.05), while protein excretion increased to 23.2 +/- 2.9 mg/24 h (p < 0.05) at day 5 (84 +/- 2% albumin) and further to 544.3 +/- 51.1 mg/24 h (p < 0.01) at day 14 (60 +/- 1% albumin; p < 0.01, day 5 vs. day 14). theta aChym was similar to control at day 2 (0.49 +/- 0.03, p > 0.05), increased at day 5 to 0.62 +/- 0.02 (p < 0.01) but decreased at day 14 to 0.39 +/- 0.02 (p < 0.01). The sieving coefficient of Chym (theta Chym) was decreased at day 14 (p < 0.05). The ratio of theta aChym to theta Chym was increased at day 5 (p < 0.01) but was elsewhere similar to control. The increased ratio of theta aChym to theta Chym and selective albuminuria at day 5 indicates an initial impairment of the glomerular charge barrier in PHN.